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A STUDY IN CHURNING.
H EN R Y  C. W ALLACE.
In studying the question of how to make the dairy most 
profitable, two problems are presented for solution. The first 
off these problems is, how to produce the greatest amount of 
butter fat at the least cost; the second, how to save all of the 
fat produced and market it in the form of a high-priced pro­
duct. Both of these problems are being studied, not only on 
thousands of dairy farms, but at many experiment stations. 
During the past nine months we have been devoting especial 
attention to a study o f the loss of fat in the butter-milk in 
churning, with the hope of ascertaining the causes of the 
loss, whether it can be avoided, and if  so the conditions nec­
essary to secure the best results. This report gives the 
results of the work we have done so far in this line.
I f  the value o f the butfer fat annually lost in the butter­
m ilk in the creameries and dairies of the state of Iowa alone 
could be accurately ascertained the figures would reach such 
astounding proportions as to be almost incredible to those 
who have not investigated the matter. During the past sum­
mer we have tested a great many samples of butter-milk from 
creameries and private dairies. In only one sample did we 
find the amount of fat as low as two-tenths of one per cent, 
while in a number of cases we found the fat in the butter­
milk to be above four per cent, and one sample tested as high 
as seven and two-tentlis per cent. T he loss on the farm and 
in private dairies is much higher than in the creameries, but 
we have found as high as two and a half per cent of fat in 
butter-milk from creameries; but this we believe to be excep­
tional. It is quite common, however, to find as much as one- 
h alf of one per cent of fat in the butter-milk from creameries; 
and if  the amount of fat lost was carefully determined by 
daily tests it would be found that the creamery that is not 
suffering a loss o f several dollars a day from this cause alone 
is the exception, while in some creameries, where large quan­
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tities of cream are handled, the value of the fat lost in the 
butter-milk would pay for several extra men and then leave a  
very comfortable profit. W e have before us the report o f one 
day’s work in a creamery in this state. T he amount of m ilk 
received was 10,492 pounds. In running this milk through 
the separator a total of 4.3 pounds of fat were lost in the 
skim-milk, but in churning the cream the next day twenty- 
nine pounds of fat were lost in the butter-milk. Considering 
this fat worth twenty cents per pound, which was about its 
value at that time, the loss in the butter-milk for the one day 
would be $5.80. Some creameries receive many times the 
amount of milk or cream mentioned above, and in them the 
loss, at the same rate, would reach figures that would render 
the owners most decidedly uncomfortable. From the inves­
tigations we have made we venture the assertion that some o f  
the larger creameries lose from $15 to $30 daily during the 
season of greatest m ilk flow, from suffering fat to pass off in 
the skim-milk and butter-milk. W e know that these figures- 
are startling, but we believe that careful investigation would 
show them to be close to the truth. T he important question 
is, can this loss be avoided ? From our study of the question 
during the past nine months we are inclined to believe that 
i f  it can not be avoided it can be greatly reduced.
During January and February, 1893, -^r- F. A. Leighton 
made study of the conditions necessary to the most thorough 
churning. He found that the temperature of the cream at 
the time of churning, the amount of cream in the churn and 
the condition of the cream as regards ripeness, seemed to be 
the controlling factors in thorough churning, and on several 
different occasions he succeeded in churning with practically 
no loss of fat in the butter-milk. The main difficulty seemed 
to be in securing the same conditions each day. It was, o f 
course, an easy matter to secure the same temperature each 
day, and to place the same amount of cream in the churn ; 
but the difficulty lay in determining when the cream was in 
proper condition as regards ripeness.
In taking up the study of the question in May it seemed 
to the writer that i f  the ripeness of the cream bore any direct 
relation to the thoroughness of churning, some mechanical or 
chemical method by which the actual condition of the cream
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•could be determined with accuracy, would be helpful. T o  
determine by taste, smell and sight, when the cream is in 
ju st the right condition to be churned requires, not only years 
o f  experience, but natural qualifications. There are some 
men whose organs of taste and smell seem to lack that sensi­
tiveness so essential to be able to accurately gauge the con­
dition of the creatn. And, indeed, our work has convinced 
us that there are times when the most expert butter makers 
are deceived in this matter. In our class work one of the 
greatest difficulties we have met with is to teach students 
how to determine the condition of the cream. The words, 
“ A  slightly acid taste and smell and a fine, granular appear­
ance,”  while they describe the proper condition of the cream 
■when it is ready for the churn, do not convey to the student 
the power to determine it for himself. About the only thing 
we have been able to do has been to have the students exam­
ine the cream each day when it is ready for the churn and 
thus learn by experience. The inability of one who knows 
to convey to others his knowledge of how to ripen cream and 
how to determine when it is properly ripened has stood very 
much in the way of advancement in this direction. W ith 
the hope of learning some method by which we could teach 
-students how to deter.nine when the cream is properly 
ripened, and which would enable us to describe accurately 
the condition of the creatn at each churning, we determined 
to study the acidity of the cream by “ titrating”  with an 
alkali. T his is not original with the writer. It is a process 
much used in chemical analysis to determine acidity in differ­
ent liquids. So far as we know, Prof. Mann, who was some 
years ago connected with the Illinois Experiment Station, 
-was the first to apply it to the testing of cream, and he re­
ported some work in this line in one of the bulletins issued 
by that station, but we have been unable to learn of any place 
where the method has been put to practical use. W e under­
stand that the alkali he used was different from that used in 
thfs work.
As many of those who read this report do not understand 
-what is Jcnown as “ titration,”  it may be well to explain it 
briefly. Some liquids are acid; vinegar is an example. 
•Others are alkaline; lime water is an example. Others are
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neutral, that is, neither acid nor alkaline; distilled water is 
an example of these. Now, if  we take some vinegar, which 
is acid, in a cup and slowly pour in some lime water, which 
is alkaline, the alkaline lime water w ill gradually “ neutral­
ize,”  that is overcome, the acid and a point w ill be reached 
when the mixture is neither acid nor alkaline, but neutral. 
I f  we continue pouring in the lime water, the mixture would 
o f  course become alkaline. Now, if  we desired to determine 
the amount of acid in the vinegar we could do so provided 
we knew the strength of the lime water and the amount 
used, and if  we had two different kinds of vinegar we could 
tell which was the stronger by the greater amount o f the 
alkali required to neutralize the acid in it. In other words 
we can measure the amount of acid in one liquid by the 
amount of alkaline liquid of constant strength required to 
neutralize it. This is what is called “ titration.”  It is nec­
essary, however, to be able to tell when just enough of the 
alkaline liquid has been added to neutralize the acid. There 
are some substances that are of one color when in the pres­
ence of an acid and another color when in the presence o f an 
alkali. By using some of these we are enabled to determine 
the exact time when a liquid is being changed from an acid 
to anjalkaline condition. One of these is phenol-thalein. In 
the form of a liquid this chemical is neutral and of the color 
o f  water, but when exposed to an alkali it changes to a red 
color. I f  a few drops of a phenol-thalein solution are placed 
in a liquid containing acid, and if  then an alkaline liquid is 
slowly poured in, as soon as the mixture becomes slightly alka­
line it w ill turn pink because o f the phenol-thalein contained.
Nowfthe ripening of cream is caused by minute organisms 
called bacteria. These organisms, or “ germ s”  as they are 
more commonly called, ripen the cream by decomposing the 
albuminous constituents and converting a portion of the 
sugar into lactic acid. Under normal conditions and with 
normal cream the amount of acid produced seems to be a 
measure of the ripeness of the cream, consequently if  we tan 
determine the acidity of the cream we have means of deter­
m ining its degree of ripeness. T he manner in which we used 
this method of titration to determine the amount of acid 
present in the cream was as follow s: Fifty cubic centimeters
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of cream were carefully measured in a pipette and transferred 
to a small glass called a beaker. F ive to eight drops o f  
phenol-thalein were then added to the cream and carefully 
stirred in. T h e alkaline solution was placed in a glass cy l­
inder, called a burette. A  scale is marked on the side of this- 
burette, similar to that on the neck o f a Babcock test bottle, 
divided into tenths of a cubic centimeter. T he burette holds 
one hundred cubic centimeters and there is a pinch cock at 
the bottom which can bf opened and closed quickly. T h e  
burette is filled up to the O mark with the alkali. Then the 
beaker containing the cream is placed under the pinch cock 
and the alkaline solution allowed to run very slowly into the 
cream, the latter being constantly stirred w ith a small glass 
rod. W hen enough of the alkali has been added to the 
cream to neutralize the acid present, the phenol-thalein 
causes it to turn a pink color; when this pink color becomes 
permanent and does not disappear by stirring, the amount o f 
the alkaline solution that has been used is determined by 
reading the scale on the burette. T his tells how many cubic 
centimeters o f the alkali were required to neutralize the acid 
in the cream; it does not mean the per cent of acid in the 
cream. In this way the condition of the cream frem day to 
dayjcan be compared. For example, one day the cream w ill 
require thirty cubic centimeters of the alkali to neutralize it; 
the next day’s cream may require forty cubic centimeters. 
T his would simply mean that the last cream was one-fourth 
riperjor contained one-fourth more acid than that o f the day 
previous. Attention w ill be called to these variations in the 
tables which follow.
During May a preliminary study was made of the acidity 
o f the cream when churned. Beginning with the first week 
in June careful records were kept of the daily churnings in 
the dairy building. W ith but very few exceptions we have 
complete records of every day’s churning from that time until 
November. The acidity of the cream was determined either 
ju st before it was placed in the churn or immediately after; 
the temperature of the cream in the churn just before start­
ing, the temperature o f the room, the number of gallons o f 
cream in the churn, length o f time churned, temperature o f 
the buttermilk, per cent of fat in the buttermilk, etc., were
5
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all carefully noted. During the first part o f the work these 
records were mostly kept by Mr. Leigton and Mr. W ylie, 
who was assistant in the dairy building. Afterward some of 
the most careful o f our special dairy students assisted. 
There is no especial difficulty in determining the acidity o f 
the cream -by this process, but care is required just as in 
manipulating the Babcock test. T he dairy students have 
had no difficulty in learning to do the work with entire 
accuracy.
During the work a great mass o f data naturally accumu­
lated. T h is has been re-arranged and condensed in the 
tables which follow. W ith work of this kind it is impossible 
to express results clearly without presenting them in tabular 
form. Many find it difficult to become interested in rows o f 
cold figures, but we venture to express the hope that the tables 
which follow w ill prove o f considerable interest to those who 
are connected’ with dairying.
During this work a three hundred gallon box churn was 
used.
T a b l e  N o . I.
824
T em p era tu re  of churning ', 56 degrees in  each case. G allons in  eh u rn  
ap p ro x im a te ly  co n s tan t. A cidity  vary ing .
TEMP. A C ID IT Y .*
GALLI.ONS
IS
CHURN.
MINUTES
CHURNED.
TE M P.
B U T T E R ­
MILK.
FAT nf 
BUTTEB- 
MILK.
50 2 8 .8 1 2 0 7 0 6 0 .6
5 6 3 0 .2 120 6 0 5 8 .4
5 6 8 3 .2 1 2 0 6 0 6 0 .1
5 6 3 3 .6 1 2 0 6 0 60 .1
5 6 3 5 .1 1 20 35 6 0 .0 5
5 6 3 6 .6 1 2 0 4 5 5 8 .1
5 6 3 6 .6 1 20 6 0 59 .1
5 6 3 6 .7 125 6 0 6 0 .2
5 6 3 7 .5 1 2 0 7 0 60 .3
5 6 3 8 . 1 20 55 60 .0
5 6 38 . 1 2 0 3 5 6 0 .0
5 6 3 8 .7 1 2 0 5 0 5 9 .0
5 6 3 0 . 1 20 5 5 6 0 .0
5 6 3 0 .7 1 2 0 5 5 61 .0
5 6 4 0 .3 1 2 0 4 0 6 0 .0 3
5 6 4 1 . 1 20 7 0 5 s .0 2
5 6 4 1 . 1 10 3 0 5? .0 3
5 6 4 1 .1 1 2 0 3 5 5 9 .0 2
5 6 4 1 . 1 1 0 2 8 5 8 .0
5 6 4 8 .5 1 2 0 4 5 6 0 .2
•T h e  figures in  th e  “ a c id ” colum n m ean  th e  n u m b er o f cubic  cen ti­
m e te rs  of a lk a li req u ired  to  n eu tra liz e  th e  acid  in  th e  cream .
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It will be noticed that when the acidity of the cream is 
comparatively low, below 38 for example, the loss of fat in 
the butter-milk is in only one case less than o. 1 per cent, 
while when the acidity was at 28.8 and 30.2 the loss of fat 
was comparatively heavy. Now and then the amount of 
fat lost increased without apparent cause, the same condi­
tions at other times enabling us to secure almost complete 
recovery. Tw o cases of this kind appear in the preceding 
table, those in which the acidity was 36.7 and 37.5 and the 
per cent o f fat in the butter-milk was .2 and .3 respectively. 
There appears no cause why the churning in these two cases 
should not have been as complete as in the two preceding 
churnings. There is, of course, a possibility of error in 
m aking the tests of the butter-milk, but the work was done 
with care and we do not think that errors occurred. In the 
other tables which follow it w ill be observed that these ap­
parent exceptions to the general rule occur. A  possible ex­
planation of these cases has occurred to us, but as some care­
ful work requiring time w ill be necessary before we can speak 
with certainty, we pass them for the present.
Remembering that in every case the temperature at which 
the cream was churned was the same, note how the per cent 
of fat lost in the butter-milk varies with the acidity of the 
cream. When the acidity was between 38 and 41, it w ill be 
observed that the per cent of fat lost in the butter-milk was 
practically nothing. In six churnings there was not the 
slightest trace of fat in the neck of the test bottle, while in 
four cases there was the merest trace which we estimated to 
be .02 of 1 per cent. Note that in the last churning when 
the acidity reached 48.5 the loss of fat increased.
In Table No. II the temperature in each case was 54, and 
the acidity and gallons in the churn varied. Concerning the 
amount of cream, we found in our work that within limits 
it had no appreciable effect on the loss of fat in the butter­
milk. But when the churn was filled much more than half full 
the amount of fat lost was quite likely  to be increased, es­
pecially when the churn contained 170 gallons and upward, 
making it almost two-thirds full.
7
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T a b l e  N o . II.
T em p era tu re  of c h u rn in g  54 in  each case, ac id ity  a n d  gallons in  
ch u m  vary ing .
T E M P . A C ID IT Y ,
G A LLO N S
IN
CH U RN .
M IN U TES
C H U R N ED .
T E M P .
B U T T E R ­
M ILK .
P A T  IN  
B U T T E R ­
M ILK .
5 4 3 0 1 60 120 6 0 .1 5
54 3 0 .6 1 00 6 0 5 7 .1
54 3 1 . 1 80 45 59 .2
5 4 3 1 . 6 0 20 61 .1
5 4 3 2 . 80 2 5 5 8 .0
5 4 3 3 . 1 2 0 6 0 58 .2
54 3 4 .4 50 3 0 5 8 0
54 3 6 .1 50 30 5 8 0
54 3 6 .5 1 2 0 85 5 8 .0 2
N 5 4 37 1 2 0 5 0 5 8 0
54 3 7 .5 1 2 0 5 8 5 8 0
54 3 9 .9 1 7 0 4 0 58 .1
54 4 0 .7 1 2 0 4 0 6 0 .0 2
5 4 42 1 1 0 4 0 5 8 .0 2
Note in this table that when the acidity was low the loss 
of fat was less than when tha churning was done at 56 
degrees, as in Table II. In two cases when the amount o f 
cream in the churn was 170 and 180 gallons, the fat in the 
butter-milk increased; but with these exceptions the recovery 
o f the fat in the form of butter was practically complete at 
this temperature after the acidity reached 34 and upward. 
T his indicates that when the cream is not ripe enough, a 
temperature of 54 degrees is more favorable to complete 
recovery of the fat in churning than a temperature of 56 
degrees.
In each of the tables which follow the acidity is approx­
imately constant while the temperature varies, as does also 
the number of gallons in the churn. W e have already called 
attention to the fact that, unless the amount of cream in the 
churn was 170 gallons or more, it did not seem to have any 
appreciable effect on the loss of fat in the buttermilk.
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A CIDITY  30 TO 31. T E M PE R A T U R E  VARYING.
DTBMP. A C ID IT Y .
G A L LO N S
IN
CH U R N .
M IN U TE S
c h u r n e d .
T E M P .
B U T T E R ­
MILK.
P A T  IN  
B U T T E R ­
M ILK .
5 4 3 0 1 60 1 20 6 0 .1
54 3 0 1 60 1 2 0 6 0 .1
5 6 3 0 .2 1 2 0 6 0 5 9 .4
54 8 0 .6 1 1 0 6 0 5 7 .1
54 31 6 0 20 6 1 .1
60 31 1 3 0 25 62 •1
It w ill be observed that in no case did we succeed in 
avoiding loss when the acidity was below 31.
ACIDITY 32 TO 34. T E M PE R A T U R E  VARYING.
T E M P . ACIDITY.
GALLONS
IN
CHURN.
MINUTES
CHURNED.
TEMP.
BUTTER­
MILK.
PA T IN 
BUTTER­
MILK.
52 8 2 . 130 5 0 54 .0 3
. 5 4 3 2 . 8 0 25 58 .0
52 3 2 . 1 6 0 1 4 0 5 6 .0
56 3 2 . 1 20 35 5 9 .0 3
5 0 3 2 .4 1 20 61 5 4 .1
54 3 3 . 1 2 0 6 0 5 8 .2
5 6 3 3 . 110 3 0 60 .0 2
60 3 3 .2 ] 20 6 0 6 0 .1
5 6 3 3 .6 1 20 6 0 6 0 .0 2
56 3 4 . 5 0 2 5 6 0 .1
Note that in two churnings when the temperature was 
52 degrees to 54 degrees we secured complete recovery, in one 
the loss was only 0.02 of one per cent, and in two churnings 
the loss was only 0.02 of one per cent when the temperature 
was 56. Attention should be called to the fact that these 
five churnings were made in November, and [other influences 
were at work; these we shall take up in a future Bulletin.
ACIDITY 34 to  36. TEM PER A TU R E  VARYING.
TEMP. ACIDITY.
GALLONS
IN
CHURN.
MINUTES
CHURNED.
TEMP.
BUTTER­
MILK.
PA T IN 
BUTTER­
MILK.
58 34 L 85 820 62 .2
5 5 3 4 .1 135 [7 5 59 .0
54 3 4 .4 5 0 3 0 58 .0
5 2 3 4 .9 1 4 0 ! 58 5 8 .0
61 3 5 . 140 125 62 .0 2
53 3 5 .1 140 :7 0 58 .9
5 6  • 3 5 .1 120 35 6 0 .0
56 3 6 . 1 0 0 ! 50 58 .0
5 6 3 6 . 128 !4 0 60 .0 1
9
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Note that as the acidity or ripeness of the cream increases 
complete recovery of the fat is more frequent. Out of nine 
churnings when the acidity was 34 to 36, in six of them not 
a trace o f fat was lost, and in two others the loss was practi­
ca lly  nothing, although the temperature varied from 52 to 61.
A CIDITY 36 TO 38. T EM PER A TU R E  VARYING.
TEMP. ACIDITY.
GALLONS
IN
CHURN.
MINUTES
CHURNED.
TEMP.
BUTTER­
MILK.
FA T IN 
BUTTER­
MILK.
54 36.1 50 30 58 .0
56 36.6 120 45 59 .1
54 36.5 120 85 58 .02
56 36.7 125 60 60 .2
54 37. 120 50 58 .0
58 37. 120 35 60 .01
57 37. 120 35 59 .01
58 37.3 110 32 62 .2
56 37.4 115 55 60 .2
54 37.5 120 58 58 .0
56 38. 120 55 60 .0
52 38. 175 105 ! 57 .0
56 38. 120 35 60 .0
52 38. 100 25 54 .01
T he figures in this table do not seem to point as clearly 
in the direction indicated as those of the preceding and fol­
low ing tables. In ten churnings out of the fourteen the re­
covery of the fat was practically complete, but in four churn­
ings the loss was heavier than we expected. The loss in the 
eighth  churning might be explained by the temperature be­
ing at 58 degrees, but we cannot explain the others.
ACIDITY 38 TO 40. TEM PER A TU R E  VARYING.
TEMP. ACIDITY.
GALLONS
IN
CHURN.
MINUTES
CHURNED.
TEMP.
BUTTER­
MILK.
FA T IN 
BUTTER­
MILK.
53 38.2 1?0 60 56 .0
58 38.6 135 40 63 .15
56 38.7 120 50 59 .0
56 39. 120 55 60 .0
52 39. 110 75 57 .0
56 39.7 120 55 61 .0
57 39.9 90 30 60 .1
’ 52 39.9 125 80 56 .0
56 40. 110 28 58 .0
58 40. 140 45 60 .1
Note that in only one churning was there a loss of fat 
■when the temperature was below 58 degrees, and in that case
10
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acidity.
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ACIDITY 40 TO 42. TEM PER A TU R E  VARYING.
G A LLO N S
. M IN U TE S 
C H U R N ED .
T E M P . F A T  IN
T E M P . . A C ID IT Y . IN
CH U RN .
B U T T E R ­
M ILK .
B U T T E R ­
M ILK .
56 4 0 .3 1 20 4 0 58 .0 2
54 4 0 .7 1 20 55 58 02
5 6 4 1 . 1 2 0 70 58 .0 1
56 4 1 . 110 30 6 0 .1  '•
55 41 1 4 0 60 57 0
5 2 41 6 0 4 0 57 0 •
56 41 7 0 35 59 .0 1
58 4 1 .4 1 2 0 3 0 62 .0 5
54 4 2 . 110 40 58 .0 5
W hen the acidity of the cream was 40 to 42, the amount 
of fat lost was very slight except in one churning, where it 
reached o. 1 of one per cent; but it w ill be noted that the 
slight losses become more frequent than when the acidity 
was 36 to 40.
A CIDITY 42 TO 48. T E M PE R A T U R E  VARYING.
TEMP. ACIDITY.
GALLONS
IN
CHURN.
MINUTES
CHURNED.
TEMP.
BUTTER­
MILK.
FA T  IN 
BUTTER­
MILK.
55 42.5 120 38 60 .2
60 43.1 165 35 62 .2
56 43.7 133 55 58 .2
56 44 115 41 59 0
57 44.1 145 60 60 .2
55 44.2 120 45 59 0
56 44.4 90 35 60 .1
55 44.9 90 45 58 .2
58 45.8 140 50 62 .2
56 46.3 70 75 62 .2
52 48 70 20 56 .2
56 48.5 120 45 60 .2
55 49 90 25 60 .1
Note that in only two churnings was there complete 
recovery of the fat when the acidity was more than 42. It 
w ill also be observed that the loss was the same at a temper­
ature of 52 degrees as at a temperature of 58 degrees. T h is  
indicates that fat is lost when the cream is too ripe just as 
easily as when it is not ripe enough.
A t the beginning of the work we believed that the amount 
of fat in the cream bore a relation to the thoroughness of
11
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churning. T he cream in this work contained from twenty- 
five to thirty per cent fat. In a few cases it contained less 
than twenty-five per cent, and in a few churnings more than 
thirty per cent. These were exceptional cases, however. 
During the greater part of the work the cream tested twenty- 
six  to twenty-eight per cent fat. W ithin the limits above 
mentioned the per cent of fat'in the cream seemed to bear no 
direct relation to the loss of fat in the buttermilk.
Mention has already been made of the effect upon the 
amount of fat lost in the butter-milk when the churn was 
filled much more than half full of cream. The churnings, 
when 170 or more gallons were placed in the churn, are 
mostly omitted from the preceding tables to avoid confusion, 
as in almost every case when this amount of cream was used 
there was .1 to .3 of one per cent of fat in the butter-milk. 
One exception to this will be noted in the table giving the 
results of the churnings when the acidity was between 36 
and 38. In the third churning from the last in this table 
there was no fat lost in the butter-milk, although there were 
170 gallons in the churn. This would seem to indicate that 
when the acidity and the temperature are right the danger of 
loss from filling the churn too full is decreased. W e strongly 
advise against filling the churn more than h alf full, and a 
little less than this is safer.
In only a few cases did we ripen the cream so that more 
than forty-five cubic centimeters of the acid were required to 
neutralize it. The reason we did not was because, in an 
experiment of this kind on such a large scale, we could not 
afford to run the risk of loss by carrying the ripening so far 
as to injure the flavor of the butter. W e shall continue the 
work in this line on a smaller scale.
A  word or two about the necessity of care in testing the 
acidity o f cream in this way. First, in taking a sample 
to be tested, the cream in the vat should first be thoroughly 
stirred. T his is necessary because the cream is riper in some 
parts o f the vat than in others; and in this connection it is 
probably well to emphasize the necessity of stirring the 
cream frequently while it is being ripened. Stirring is nec­
essary, first to maintain an even temperature in all parts of 
the vat; as already indicated, the ripening of cream is caused
12
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by minute germs; these germs grow faster when it is warm 
than where it is cold; consequently i f  the cream is not 
stirred, the cream in the warmest part of the vat w ill become 
riper than thac in the cooler parts, as for example, next to 
the sides and ends of the vat when it is surrounded by cold 
water. Second, stirring is necessary in order to expose as 
much o f the cream as possible to the action of the air. I f 
the cream is not stirred, that near the surface exposed to 
the air w ill be riper than that near the bottom. T he reason 
for this is that most of these small germs that cause the ripen­
ing require air in order to grow and thrive, and stirring dis­
tributes air through the cream and brings about more rapid 
and even ripening. Stirring is necessary for other reasons, 
but these are sufficient to make it imperative. After the cream 
has been thoroughly stirred the sample for testing is taken 
just as in m aking the Babcock test except that a fifty cubic 
centimeter pipette is used instead of one containing only 17.6 
cubic centimeters. After the cream has been transferred to 
the beaker and a few drops of the phenol-thalein 'added, the 
beaker is placed under the burette containing the alkali, a 
glass stirring rod by which the cream is kept constantly 
stirred is taken in one hand and with the other the pinch 
cock at the bottom of the burette is opened. The first ten 
to twenty cubic centimeters of the alkaii can be allowed to 
run into the cream rapidly; after that has been well stirred 
in the alkali should be dropped very slowly, the cream being 
stirred constantly with the glass rod, until the cream takes 
on a decidedly pink color. When this color becomes appar­
ent, stop dropping the alkali and stir the cream vigorously 
for a few seconds, then stop and see i f  the color has disap­
peared. I f  so, add a few more drops of the alkali and try 
again. When the color becomes permanent it indicates that 
a sufficient amount of the alkali has been added to neutralize 
the acid present in the cream. T he number o f cubic centi­
meters o f the alkali used is then determined bv reading the 
scale on the burette. Some men w ill use slightly more of 
the alkali for the same sample of cream than others because 
their ideas o f color are not the same. T hat is, the cream 
m ight be decidedly pink to one when it was only dimly so to 
another, and the latter would add somewhat more o f the
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alkali to bring the color that he desired. T his would not inter­
fere with the accuracy of the test, only that each man using 
the test for acidity should fix in his mind the degree of color 
he desires to produce and then get the same color every day. 
Care should be exercised not to use too much o f the alkali. 
Not a drop should be added after the desired color has been 
produced.
It is, of course, absolutely necessary for the accuracy of the 
test that the alkali used should be of exactly the same 
strength every day; this is just as necessary as it is that the 
acid used for the Babcock test be standard strength. I f  the 
alkali is weak it will require more of it to neutralize the acid 
in a sample of cream than would be required of a stronger 
alkali with the same cream. T he alkali used in this experi­
ment was what is known as a “  deci-normal ”  solution of 
potassium hydroxide, that is it was one-tenth as strong as a 
“ norm al”  solution. It must be kept in a tightly corked 
glass bottle. It has been suggested that lime water could be 
used for this purpose. We have not made any trials with it, 
preferring to use a solution o f which we know the exact 
strength. T he solution we used costs but a trifle, compara­
tively, and it is better to have something that can be de­
pended upon.
W hile this report covers a great many churnings and rep­
resents a great deal of work, we shall continue investigations 
in this line during the coming year until we secure results 
that are fairly decisive.
The result of our work so far seems to indicate that the 
acidity of the cream bears a decided relation to the loss of fat 
in churning, and a test of this kind for acidity can not but 
be o f considerable help to the butter-maker, even though he 
has had years of experience. It w ill be found helpful not 
only in determining when the cream is in proper condition 
to churn, but also in accurately guaging the condition of the 
cream when it comjBS to the creamery, so that he can 
determine at about what temperature it should be kept to 
bring about proper ripening at the right time the next day
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